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A guestion was raised by shop personnel after reading an

article of the health hazards assoclated with exposure to asbestos.
Iz there a health hazard from asbestos 4n custing various types of
pipe covering material used at Dow Corning? The Environmental
Research Laboratory was asked to evaluate the exposures to the

fine dusts encountered by workers cutting the pipe covering material
and to determine the possible health hazard.

CONCLUSIONS
1. Concentrations of total dust in excesa of acceptable levels

can be encountered by workers cutting pipe covering material

both by hand and in using & table saw.

oyt
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i 2. A total dust count or the number of particles per million
wonhg!g%ecount

TERS

cubic feet of air aleo exceeds acceptadle levels at times.

3. The amount of ashestos fibers of significant length found

within the dust exceeds 25 per cent of the fiber content,

RESTRICTED: for use within The Dow Chemical Company only.
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however, f{ibers constitute only 10 per cent of the total
1+ dust. The possibility that Dow Corning workers are being
exposed to excessive amounts of asbestos fibers within the
important fiver lengths {20-50 microns) 4is uniikely, hovever,
it 13 advisable and prudent to have workers wear respiratory

protection while cutting pipe covering material. This is

especially true when using a table saw.

4. No one type of pipe covering material was found to have a
significantly greater amount of asbestos fibers than the
others. The Phillip Carey Fibercel material does produce

considerable more fine dust than the others when cut.

ASBESTCS

In reviewing the lizeratare(l) it is learnsd that the
most common form of asbestos {8 known as chrysotile, a hydrous
magnesium silicate containing from 12.5 to l4 per cent water of
crystallization. There i8 another form of asbestos derived {rom
amphibole which occurs as a variety of minerals consisting of
iron, calcium and magnesium silicates with little water of cone
stitutiocn. This latter type of asbestos consists of shorter
fibvers but is more stable chemically than chrysotile and more

resistant to acids and heat,

(1)Industr1a1 Toxicology - L. T. Falrhall, pp. 19-21, 1957.
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It is this latter type cof asbeatos which is thought to
be used in the various pipe covering material tested because
X~ray diffraction analysis of the materlals showed them to con-
tain tobermorite, a calecium silicate form of asbestos.

The inhalation of asbestos dust produces a condition
Kknown as asbestosis. Asbestos is the only silicate apart from
talc and mica which does not contaln free silica and yet produces
pulmonary lung fibrotic changes. The fibrogenic action differs
from silica in that the effents are produced only by long asbestos
fibers. Very short {ibers appear to have little or no effect.

The long fibers apparently block the finer bronchioles of the
lungs and produce fibrotic changes as a result of irritation.

The literatura(l) atates that in the case nf asbestosis
unlike 8ilicosis fidrosis does not progress indefinitely after
cessation of exposure., It further states that in order to produce
asbestodis in workers exposures must be in excess of 5 millions
particles cubic foot for exterded periods (greater than 10 years)
and the fibers in the range of 10-250 p in lengrh. Some authorizies
indicated that only those asbestos fibers in the 20-50 p range are
significant for producing asbestosis.

The present Industrial Hygiene Standar2s atate that for

control the number of particles of asbestos dust be kept below

IEJIndustrial Hygiene and Toxicology - Frank A. laity, Vol. I,
ﬁnfnmamxﬁiﬁg-

nscnnnnts
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5 mpef and that for nusiance gusts of any type the number of
particles must be below 50 mpef or 15 mgs total dust per cublic

foot ol ..

FRESENTATION OF DATA

Fars, .a 1963 a visit was made to Dow Corning to make
measurements 1 o dust exposures encountered by workers cutting
pipe coverine .....l1al. 1in a small room {approximately 10* x 1%')
adjacent to L aidcnter snop bullding 409 a worker was asked to
hand saw Sseve:, “rces of the various types ol pipe covering
material used at Now Corning. Alr samples were collected in his
breathing zone wnile sawing the materials, Analyses were made
for both total cu... nng the number of particles of dust in the
contaminated air

In another ...uil room (approximately 8' x 5') part of tne
pipe shop building 316 tests were repeated for two different pipe
covering materia.. «ille a worker used a table saw to cut tne
materials.

At Botn .« .u..ond caly general ventllation was useqg with
no local exnaust sye.tw I'Or dust coliaction.

The air samples coliacted for totai duat louw ware [iter
sent to Dow labeoratories for x-ray diffraction analyslzs ane Lnen
microscopic eavaluation.

Table 1 shows a summary of the results obtaineq fer the

alr samples by the varinug analyuira! techniques.

| I W W N e L .Y



Table I
TAFTIME 7O ORINE TISTS ENCUNTIRED BY 4037235 CUTTING YAAIOUS TYPES CP PIPE COVERING MATEAIALS

sdaistois. Yystene Standard, Yuisance Dusts . . . - 15 ndn’
Iad.s3r)s; H¥rgiene Stangaro, Asbestos Pibers . . . S M.P.C.P.

Electron Microszope
Analysis) Piters |
: ramytlon X«av Siffraction Analvits Particle §ize T
i"’r!l'.r:n; z:ne 3T wcrier hand 0.3% 1.2 Tchermorite . 356 <0 p bt 2 Fe% |
33002 Tadatn Frrer HAll il 2.3 ‘J.:-l 5) Cad . Sto, . (0.5-2.3) ?‘.2': as¢ < p 5% CE2
[ Y 2urved Block 2% thicd 4.3 - S ; 582
44,0
I cancal 3 5 2 15 c
*=137 31=¢ raierial 3.939 12.9 Tchermorite 5% Fate ] 3 <1
: —  §(3.3:0.5) €a0 L sicy . (0.5-2.00 #0) 334 Gas ) 233 pLE:
: Ava, 14.5 Ley 8ED
2t gailnt -we':s-.am:ﬂ; Xsylo 3.9 17.1 Tobermorite ; 4s% <10 4 Pl e
Pt bLtae 2" this 22.2 (0.3-1.5) ZaC . 510, . {2.5-2.0) H 0] 908 <23 u ?gz €22
! F Y 19.5 .
thmt g2 Ry .r:!:l:l carey 17.90 7.9 Tohercorite 5%  (id w 3t
‘r,...,._.,_.-_ rarved blaex 2% ialek 12.} {2.8-1.5) €a0 . 310, . {2.5-2.0) M,0| HF (20w 1
— .l:\'.

;_ 1ve, 130 |
Yigar wawing Thtilia Jiner 351 7.2 11.0 34,0, . M,OH), . 31,0 354 <10 it
el :-*.‘d‘...a- 2" I.'ﬂ 4 19 3 "9 2 2 a5% <y -.:-::

43nd 32.tnc Falduin Fhrer 3} R 13.5 Tabermorite 85% <l p -y

“atnagsas D3t biozs 2° thiek {2.3-1.5) ca0 . Slt!2 + (0.5-2.0) “20 58 <2 p !;:
1=rexining 237 of uar«er using T1.93 e Tohernorize . 54 <o w 1% (]
1735%%% ava za sut “wendetarning 2.3-1.5) £33 . Swa . (0.5-8.0)320 2% <20 u o "
Yoguls flap wiaz: 2® chisk 0% u
"3inm- table 31w o eut 2aldiln 53.493 53.3 Tobermorite %% ¢l p 1 B
Enre: H1i, “aibestcs flat bloek {3.5-1,5) ©30 . 517, . {0.5-2.0) H;2] 358 ¢20w _5;: ¢
Flli 205 33 " v
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The total dust exposure i3 not exqessive in hand sawing
meost; of the types of pipe covering material, however, sawing the
Phillip Carey Fibercel® material does produce a very fine dust
and does produce excessive concentrations of dust,

The use of the table saw as would be expected produces
very large quantities of dust even for a not too dusty material
such as the Baldwin Enret Hill Unibestos®.

The dust count in millions of rarticles per cubic foot
did exceed in all caaes the S mpef Industrial Hygiene Standard
for asbestos. However, because asbestos fibers rsapresent approxi-
mately 10% of the total dust and because only approximately 25%
of the fibers are considered of signiricant size, it is
doubtful that workers encounter a health hazard in their normal
work load of cutting pipe covering material,

The practice of using a table saw either within a shop
bullding or cut in the field should not be continued without
adequate control of the dust or the use of respiratory devices,
It alzso seems adviaahlg to encourage workers to wear respiratory
protection when hand sawing material. Anv Bureau of Standards
approved dust respirator chouldo prove ajequate o filter ocut the

asbestos {lbers,

ELS00001LS



Blochemical Research laboratory
Tzo l-}"l
Page 7

UNIT INDEX

Maasurements were made of the duat exposures encountered by
workers cutting pipe covering material, Pipe Shop Department, Dow
Corning Corporaticn, Midland, Michigan, Concentrations of total dust
in excess ¢of acceptable levels can be produced both in hand sawing and
in the use of a table saw. The amount cf asbestos fibers fcund did
nntl constitute a health hazard, Respiratory protection is recommended

tc be worn when cutting plpe covering material.

DISTRIBUTION

Jack Quinn, Safety Department, Dow Corning Corporation (4)
H. H. Gay, M.D., Medical Department, 607 Building

A. W, Wilson, Safety Department, 401 Buillding

R, C. Middleton, Safety Department, Ludington Division

W. Snodgrass, Maint, Service Admin., 49 Building (7/9/71)
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MICROSCOPY

Particle size determinatlor

About 65% <lou
About 90% < 20 u
o} >50u
Pilters 1,5, 6, £ Filters 2, 3, 4, 7
About 85% < 10 . About L5% <10
About 95% <20 . About 90% <20 u
Fiber size determination
About 1% <10
About 10 % <20 u
About 6% >50u
Pillters 7 Siliers 2,4,6 Pilters 1,3,5,8
About 1% <10 u Atcuc 5% < 10 u About 1% <10
About 2% <20 Atzut 10 % < 20 u About 5% <20«
About 90 % > 8 Abcut 454 > 750 u About 70 % >50u

Fibers would acecount for abcut 10 & of the residue
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PHOTCMICROGRAPIHY
ALS 5795
Photomicrographs were preparcd employing Bright field e
Phase Contrast Oblique Transmitted Light
Dark fleld Polar.zed Light Oblique Reflected Light_

techniqu
to show particles ant tibers
8 x 10 prints
Label Data for contact prints
Negative # Sample Microscopy  Magnif
1L5-525 Latex Filter # 2 B. P. 300x

L5-526 Latex Pilter # 8 B. P. 300X
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E. J. Schneider Biochem Res, Lab. 1701

WhHCT
X-ray Diffraction Analysis of dust samples from cutting pipe

covering at Dow Corning

CHARCE w0, peatn . .00 .
1219-26 H. #. Rinn /=7 =" .

DATE mECTIYED gaty
2=2-65 2-11-65
#l (.0001 g) Tobermorite - XCa0-5i0;:yH,0 where x varies

between 0.8 and 1.5 and y between 0.5 and 2.0
#2 (>.0001 g) Same as #1

#3 (.0004 g) Same as #1
»3 (.0020 g) Same as #1
#5 (.0008 g) This sample save a very weak pattern of

hydiomagnesite - 3MgCOs -MgOH)g-3H30,
There could be amorphous material present,

#6 (<.0001 g) Tobermorite and some calcite, Pattern quite
weak, probably because of small sample.

#7 (.0052 g) Mainly tobermorite with 10-20% talcite - CaCOs.

#8 (.0036 g) Mainly iobermorite with 5-10% calcite.

No quartz was detected in any of the samples,

Note on appearance of tobermorite - from Crystallographic Data for
the Calcium Silicates by Heller and Taylor.

Natural mineral from Ballycraigy: minute, radiating agregates
of fibers with distinctive silky lustre on the cleavage faces.
Natural mineral from Mull or Skye: f{ine geared aggregates of

minute, birefringeant crystals.

Synthetic material: wminute irregular crystals, birefringent,

HWR:abJ
2-11-.865
3
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EXPORURE T FTAR PUSTY

Industriai Hvriene !
Industrial lyplene !

tandara, ulza
andarad, Asbesisng

Table [

|MNANNANAAN DY~

CUMTVRED BY WORLERD TTTTIIN

Tatal Dust

rxposure)! (Dust ~~unt)

Bhret Hill Unibestos flat block
2" thick

{0.8-1.5) a0 .

noeration _mr/m3 %,0.0LF, =2y DICfrans:
Breathing zone of worker hand [$Pid 3.2 Tobermorite
sawing Faldwin Ehret Hill calklum ol (0.95-1.5) can « ot¢
silicate curved block 2" thick uu.g
4.
Repeat same material 0.09 12.6 Tobermorite
— (0.8-1.5) can . nir,
AVZ. 14.5
Hand zawing Owens-Corning Kaylo 3.60 17.3 Tobermorite
flat block 2" thick 22.2 (0.8=1.5) fa0 . s,
AVE. 19.8
Hand sawing Phillip Carey 17.80 7.2 Tobermorite
Fibercel curved block 2" thick 12.1 (0.8-1.5) cao . 310,
Avg. 10.0
—
Hand sawing Phlllig Carey &5% 720 11.0 3Mgco3 . Mgm-()2 .
MAG curved block 2" thick
Hand sawing Baldwln Fhret Hill v.09 1d4.5 Tobermorite
Unibestos flat block 2" thick (0.8-1.5) ca0 . 310,
Breathing zone of worker using T7.90 - Tobermorite
table saw to cut Cwena~Corning (0.3=1.5) Cah . S
Kayle flat block 2" thick
f!lsing table saw to cut Baldwin 5340 544t Tobermorite

sio,
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TOYRHING MATEHRIALS

Flectron Microscope
Analysis) (Fiters 10% of Trntal Dust)
stion Anaivuis Particle Size Fiber Size 20«50
B “ ) 85% <10 p 1% <10 p 25%
10, . (Ge5=?. 2} #arl 958 <20 p 5% <20 u
0% >50 p
5% <10 p S <10 p us%
10, . (0.5-2.0) 4,01 90% <20 10% <20 p
2 2 a isg S50 u
e ————
h5% <10 g 1% <lo p 25¢
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et e e —
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10, . (0.5-2.0) 1,01 0% €20 p 10% <20 p
45% >S50 u
——  —  — — —————— —
3H,0 85% <lo p 1% <l0 p 25%
95% <20 u 5% <20 p
. 70% 550 11
P e —————————— — e
856 <10 p 5% <iop usg
0, « (0.5-2.0} H0| 958 <20 16% <20 p
usx >50 ]
P e e e
( ) 5% o b % | & %
310, « (0.3-2.0)H,0¢ 9 <20 u ; <20 p
2 2 908 | S50 4
85% <l n 1% <10 p 25%
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INDUSTRIAL HYGIENE SAMPLE RECORD
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